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r--;^^!a^l^^f 3 ^ t ti; -orffM^tt/t^t-y y a 

Srfi a i: ct -5 TJB^fiic^n.T'c^y y :3 >'MSrlf ffi-T 

y i^y rjy«*fpflii-f-^; ^#itt-r-sff^3iea 

[ft 6 ] mmi—^i±Mi^ y y 3 yj^t^HS 

WLT <ro.-Ky u ^ ymc^mm^miML . mmLfz:z 
coth y y rj ymcr>mmmiSicnSimmm(^m.m&Rx/y 

*ry v-y :3>'fF«^r&« 

T^yi^v'TJ^^-y ^vM^r— — /tx^na 

Si:, 

±lBffi^Si:: J; 0 IS«§ixfc±ifi*r y ^ y a ^JliOM 
lftMc7)^Hffijtc^iliatt2a.t5-/X{i:MI»!'ffi*fPfii5 1 . ^ 

[If SIM 8] ±iE^S#ft4{i:, r=E;Uyr:xi^U^y 

$ tL5t ^ui^u^ymizMLx. mmm<7)^mmm<7)m. 
m 7 iB«cod^ y y 3 ym^mw. 

llfc>pr tT,^JtH3i)^^i: rt-Al; J; h 1^ 

-if T--;Waffl^^f -5 C i: t J: -oTffM^iXT^CJj-" y x 



y i> y n y^^s^B, 

[ It* If 1 0 ] ±IE^S¥SJ i , ±1 E r ^ ;P :7 T X 

ti,z^ Tfl?i3c$ tiTt y y 3 ym^mm-t^ 
-r it*Ji 9 iBifei?)*^ y y 3 ^-^ss, 
[ it*Ji 1 1 ] iMm&^mt . ±IE>-K y y ^ 

±ia^s#is« . ±iEti^^f5//'ffiffe Lfc±iE;^° y y 

m^mM.'^mf/x\±mtm^mm-t^ zh-^mwh-t 
h %tM 7 iE«5co4^ y y 3 >'i^s^a« 

4^ y >- y a yjKtssit LT , y y a yMto^ffiii 

ft S il^t- 1. c i: £ #1S i: f f 7 iE«o*r y ^ y 

3 yim^m.. 

yWrniMh. 

jSW Li^iiET^r/k^ r X y a y-Jiilc:** L T T — — 71- 

^saairtT-:) y y 3 ym^m^-th y y ^ >'M 

JfM Lfc±iE*° y y a yMtOMlSffiOSralliiScOttM 

I mm 14] ±is*? y y 3 ymm^nx-\i. r 
-ox. 4^>ji^u^y^^mim-^zt^mwit't^m>K 
I mm 15] ±iB*^ y y :3 ymm^mxi±. r 

y 3 ym^m^-th z t ^mmt^^mMm 1 4 ieko 
[ itiRJi 1 6 ] ±iE'-K y y n ymwmjLmxu , r 

^immi 5im<nmmhyy'j:^^wm-j]m. 
y a ymcommmm. ^m.m.L. z o^ffiamto @ 

W'l±*IF«-ri> ^ i: ^mi: -r -1. It^il 1 3 IEtfeO»M 

amm 1 s ] ±iEfp«x@T-{i. m^m)y~^i± 
is^K y y 3 yjKt^Hsit t T . y y 3 yi^i?)^ 

^zti!i^mt^i>nmi stmc^mmhyy'jx^ 
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[00 0 1] 

mco--\fM ^ i¥ W-r ^ ;K y 'J rj y ffpfi:^r^ , r ^ 7 r 
X U :3 >'t;M t T r--;l^3!ai|-r -1. J; T ffM 

[0002] 

^''fzmmhyy'J:^^cr>mm'(ti}^mib^fix\^'>^. 
[0 0 0 3] t.tz. 5^-71— f--r--;i^^a^fflv^ 

yVx.9<^'^yvi^x\,zmm-h:Lh\izX->X. f^y 

[00 04] 

[f60fl;«)«^LJ;ah-ri.illi] im^^^m 

7t°'J >- U rj yOi?V— y-^-i" X;^)i:;^c^ < ^MfS , -^-O 

'^^dmmj^.^^h'yfz. 

[0 0 0 5] -ecf. Zcr)^o^j:~^i^'7U~ 

'fT-~)vmmim\^xr~~}v^^nom^(,zit. 

^m.m^LrzK). mMi. m^^:M¥mz^^m'o^^ih 
(7)^m^m^Lfz D Lx. mmLfzm&ti^:i<7)m§x'^ 
s,ffax-h^^^*^i¥m-t^ztm7t>fi.^. tfz. X 



■I) o 

[0 00 6] Lii^L^^}^^^ 7i^*Ji^U::iym'&Wm-th 

i,zmm^^^tti-x-^^^-'^fz. tfz. zcr>^o^:fm 
m^^-itimmx-h-ofz. 

[0007] *:^0J{i. Z<7)2: 3 ^H'lf Srffi^^T Sti/:: 
c^)Xh D . ffM t ^ 'J U :3 yMi7)*t« Sr . 

[0008] 

ym<>zM L X T-~}ummi:n\' -^^^ u u n ym^tm^ 

Lfzh%\,z^ :i<y)T——)Vm&mzio\^XT'^)Vyrx 

i^oa yi,z^t^x.^-)i'^~i<zm tx . ms^^tifz^'j 
i^va ymcommmco^'^mmi>zm.m.iim/yxi±mm 

^mwizio V -^x^mxh ^ij(7)tM.^ ^fz-tiz^-ofz . 

[0 0 0 91 tfz. *^BJ!*{i. r^^-ji-mm^^hz 

tizx -oxmtifz^r' u y 3 ymcommm(^m.m^m/ 
xxitmmm^ . h h — ^cox ^^-ttzh^iiz 

3 ym<^mm<^mmmm.<^mm&jm/xiimmmm 

i\h^j:^:i^^-)V^~l,zm^'^ , T^;k7 TX i; rj yM 
tcMLT-^-t-&XJT-;pdr-tri)gS^iiJ#i-ri. ZtiiK B 
Rg-r S y y 3 yMoif^tt^ Mif ^ i c7) t otc* 

[0010] Bf,p:g^j(c{±, ifWmii. SS±t^ffML 

j'cjf Hi h 7 y i^'x ^ <7)-?-^ :^^}i'X'h 4^ y y 3 y Srjg 

[001 1 ] M;t{S\ ^A-^^/i^A^'j^y i^y a y-c-ffM§ 
ixtzWm Vyy-Jx^^i]y x*M±i:iffM-r 1. , 
T^;i^7TXi^y ay^jjgML, j5E;JKLy^cT^;k7 rx 
v-y ^yi;Mt-rBSI^H:^^'^t"ci; Six/cxdf -^-71^— r 

^)'aymbmm.^t\^h. iiT. xdr^-vj^-Hf til, 

\<zm^^h^^^zv-^\L~2^^l^m\^t£ti^h. iiyx 

w^±m\izn\^xm^^)v^~'kH-x.x\-^< . 
[0012] ^mm\t. <r« i 0 tcxdf v-vp— f r 
- i^y)jm.^tx.fz-^-^)i^^}^ ywfi. ^<r>m 

v~^\L~j^(mmy5^^z^fit£-H^\izmm.mzmm: 
tix\^hz):.^^\^fz\^fz. tfz. ^mn^it. r^uiy 
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[ 0 0 1 3 ] -e LT , ^mn^ii. nm^tifzt^ u >- u 

iWm-t^ C ^: 36i*S&t:* hi^cotM.^ ^fz^izm-yfz , 

[0014] JilT<7)3|5:f|BJ5t;5ii?:j»^.t.°U y rj yfpW:^ 

a±.coX 0 ^j:Mlzm-^^-^XMm^tifzij<^Th 

[0015] ^mMiZ:h^^^:i> ;K U U a yiPftS-feii . 
r 7 r U :3 y^S: r — -1. -I ^: i; -5 

[0016] i iO*." ij >- ij n y|¥fi:^r&t1i. T—~)V 

[0017] tfz. :$^mMiz^^^^:i> TtiVi^'ja ym^^ 

iz^-^xm^^tifz^'j i^u^ym^m^'ti>^mm. 
-t^mm^^t. ±mmm^mzx'omm^titi±m7ti 
SBtt&fpflifL. zcomm.it&t/xxi±mmitcof^mmM 

[0018] i(7)*.°U ij rj y:^^^!-?:'!^. T— — 71- 

m^^m.m^Ri/xximnm^mm'th . 

[0 0 19] ttz. :^miMiZ:fy^i^:^m^hyyi^Xi^m 

mjimii . mmh^y 'jx ^ sr^it-r hnmvyy=jx 

9mimJfMzii\,^X . T'^JVyrXi^'^J^ym^mMt 
r X U a ymi,zn LX T—~}Vmm^n'^X 7!^ iJ 

i^')^ym:^mm-h^^)i^^)^ymB^jMh. 
Lfz±Md.r^ u ^ y :3 ymcommm<n^mmm.comm.'&:& 

c7)if«^at:«-c5"#±iS4^y ^^fficD^mSrifW-f- 
[00 2 0] i«ffMb7>'S^X:$'^it:^a^TiS. T- 

-^wMiat J; ^m^^ti.fz^^M^'>}^y^(^^mm<^^ 
mmm.(^)mM.'m.u/x\mm^^mm-th . 



[002 1] 

[0022] 3^^0HcO5lffi£Off^ffi£7).-K y y 3 yjlicDlf 

$ S *r y y a ^-Mol^t: ffl i ^ ^> ^ . .-ji' h A 

- b mmm . ?k y u :3 y m ( ^ ^^i-ii ) -h^Tmt^ ^ 
)mznm § titzm^ t^tvtzmmhyy vx ^ x^ h . 

■!r^')i^^)^ymh:»'yxw&tcr>f^iiZ^ y~ vmmt^m 
m.^tcx\^hm^(r)TFTX'hh 

[0023] 4^hA^^— hMTFT(7)ffi3i. 

^OJ;3=5r^^hA^r--hMTFTco**eU^«jS 

[0 0 24] hMTFTlJi:. Ml^Z^-ti. 

9 . lEi^ 1 0 . ^mAm 1 1 . 1 2 tmm^ 

fixm^-^fix\-^^. 

[0 02 5] y-vmM3\i. ;<f^X^iK2±t:5 0~ 
3 0 0 nmcr)^y7''-f >- (Mo ) if^m^tlfz'ik. 
ttx-y^>-^?lcj; ^f^i'~—yy^ixxmm.^tLX\>-^ 

[ 0 0 2 6 ] ^ 1 (D-r- v^mmAiii. mi.ummifi5 

0 n mCOS-ftv- y 3 y ( S i N J D , S^ti-^ 'J 

:3>' (S i N,) ^<7)i>^- hflffi3 ji^B^SilJ^vrTy 

[0027] m2£0^- hMS^Ii 5{i. 1 

2 0 nmO^^-ft^-y rjy ( S i O2 ) t^i^^j:^ ^ i« 

— B^^ti^ y :3 >- ( s i 02 ) mi <nf- Vimm 5 

[ 0 0 2 8 ] y y a>'J|i6{±. 0lJi.(iM>&i'4 0 n 

m<7).-Ky >'y:3y (p-s i ) ti^tyfjih. im°ys^y 
nyii6ii, m2tfoy-hje^M5±tc«Ji$^tTffM 

hMTFT lcO-?-\':t-7l'Jii: LT^t^-f-'S. <rc04^°yi^ 
yrJ>')g6{i:. #lJ.i{S\ LPCVD'S^tCj;'3T4 0n 
m£0T^;P7rXi^y ay (a-s i ) ifmM^t^fz 

ic7)r^:;P:7rX£^y aytcMLTT— — 
fid c: ^ J: D ^m^\t^ftmik^fih . 4^ y ^ y 3 y 

^ i^-^i^— if ^ fflv U— 1f r— — /t^MJl^^'fflv ^ 
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*^"2 0cm, ®3a:^r|n]cD^§:0M 0 0^mi:$tL, ^Vi- 
[0029] -eLT, iOd^Ui^UnyJleti. oi^^^i^ 

ff2 0 0 nmC0~K'fl:i^U3y ( S i O2) ^^^^K). 

[ 0 0 3 0 ] H 1 <5Djira*fii»M8{i. i^J^iSJKff:*^' 3 0 
0 nm<7)S-ftiv->J rjy ( S i :{)^Jo^0. ^KDMit 
iy'J^y (SiNj -if Ui^U ayJIieitaM^ 

[003 1 ] m2(7)mm^m9ii. mtumm:^^ 1 5 
K-fbi- 'J 3 y ( s i 02 ) >^)\ m 1 cr)mrsmm^8±iz 

[00 3 2] MiMl 0{i, 7i-'iJzyV^yM6<7r/—xX 

ymm^zM!i5^^im.t,zmQ^tifzm. r/v^-^ 

A ( A 1 ) mfi~^y (T i ) ^E!tML. X >:/ ^ >■ i?!; 

i:-oXf'^^~—yi:^'Lxm^^tix^^h. ^cois^io 

[0033] ^mm ( HRc ) 1 1 {i. mmhM.-y 

[0034] jl0J»«M 1 2 ti. I TOmt^h 

^ I. ^BJ^SW^Sf ^ D , iSfl 1 0 i: i5^fS;J<> A y- 

hMT FT 1 co^'t-gpic^^-r^i'i-gcs^^^'haaemi; 

a y ^ ^ h li-s-iviii^mm. 1 1 tMP Sixitf^tc . ¥ 

JH^LHl l±t:?l?B!t$nS, 
[00 3 5] ]iLhcOj;dir4t>A>^'-hMTFTl-C 

TFTl-Cii. :ii^z^-?]y—^T~—>V^^\<^Xr'^)V 



[0036] if y y =j y^Mtol^Si^i^'Mtt . 

i: c if y y 3 y)^ 6 io«#^t6jK*«^^t--&a 

^^r^^ii . i^^ y y n i^o^V - x't-fc h V ^ 

- — ^i-^yill^t-fc I -^T if y >- y rJ 6 i. J^ix-I>x 

-(1:;^)^". ^ L/ci^' h Ay- hMT F T 1 £0#14^®i 
[0037] ti^^t^TJ&i'^j. xdf if r— — ;t^35!L 

^>ix^ x^^^t-^-tfOft^^H ( if y y n y M 6 soS^ 
•7— titr^T. ify>-y 3yJK6^^-^-^.-g>x:t-;^' 
d^-co^:^^i:;*ca'<^'5TL*VK ifyi^y 3y|i6$r 

[0 0 38] Lfztfi-^X. IM— O^fr-C'X^v'-?^— f 

r~~)v^'M-3fzm'^x% . if y y 3 yii 6 (r^yv— 
< fi)cD^r7^c«^t2{±. +^^^^ ^^-v-y-if ^ xm% 

[0 03 9] i^> A b ST F T Ttt . 

V W& 3 if y y a 6 <?DTJlt:Ga L T t ^ 1. to 
X\ V~^T--)Vmf'^fz^lzii{'f:bm<nMW-hK 
:ff^xW&2±. (y-X/KI^-^ yMJ^Lh) Oifyi-y 

■nymbX^h. y-fmffi3±oifyi/y ayM6o 
:^}j)ift<^l., ^<7ifz^^ x^>'Vix-HfT--;P^a 

«ffi3±t0ify i^y ayM6^:. ;if'5X^2±(V- 

X/ K yffi^i ) oif y y 3 y M 6 h T\ 

— T-^i o fz^^z\± , if y y a yj^ 6 ±tjg^§ ixS 
i/^-y-9--<Xi4. 7y^xs«2± (v-x/h'i^-f y 
«^ ) J; 0 ^> y- b 3 UT^-^im^^ < T t ^ 

[0040] ^(Dtz^^ i^ h Ac>-'— hMT F TTIi. ^ 

- h«S 3 ±<7)if y y r? yJK 6 mfij'yxmm. 2 ±o 

if y >- y n yM 6 mxntf}:. h t^ff^^'V - y-^-f x 

fmjs'^c i^^^^^fzub. if y y 3 yffi 6 c7)Mitv-£/y 
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[004 1] L^-^L^-/)^'^. ^mLfzXd^ZJ^^^iy^ly 

[0 04 2] -€-<I-C\ -mz. ;icr,Xd^:r.^iy'^l^~ 
mti£. m 2 iZ^-tX d 'J U :3 >'M 6 cD^^H-fk 

xi§*>*iT ■^cr>mmmizwm$irx ^ > h 4^° 
i±. msh^m^m^zik^M*n^ihio:\mim^Lti d l 

^Lx i—^j'<'7—<7)m.&i/^nhfih . 

[0043] :2|s;f60HoiiMto0®co*r ij >- u a ymmm 

[ 0 0 4 4 ] ?K y u 3 ymcowmmm t wm^& 
( 1 ) t-r. ±ML/txJf i^-?!^— tfr--A4c i 0 

[0 04 5] JiKlit/cidtcKJgtJtlfMh^:^^^'^^' 

[0046] rKDi/y^ ym<^i:^iy—y->)-^ xu. x^f 

a>'Mco^v-y-9--fX{±. instep 

Zcot^ ox Sr f fWftffix ^-^/P^"— L h -f" 

ii>t:x t-.;pjf-^i:iv^S-<i-TvK i; . ^l^—y-^^Xco 

^mtLX^^Vi^U^ytiiU^mLb^-yXLto 
CT)^; c7)X:t->'l'Jf-S:it^aiSx:tvP^-H ^-r^^ ) o 
[0 04 7] L3t3{)>"-5T, 51^. x^arv-vU— TT-- 

;p $r d . m3X-^L.tzi^'\y~y^A Xij^^M 
-fLL4&a6fcfF^»<£x^vP^-L3{)^/i>. iSiJS^^fc^S 

tt:i|f|^-C-tDit^SiSx^^;pdf _HtDKiai:^r^ J; -5 tc. 

±^^cr,y]y-y^-^ x^nhi.o><z-th. ^LX. ^ 



T. ^mLfzmmv^y'jy.^cDi&'mm.^^'^^^<-t 
[0048] ( 2 ) v-^j-^^-^mmmt l 

•t. MA (A) :*>ftjgffliOi>::i'-^^'^^-ifV-^'7-i:L 

4(B) tmrn^c^) V -HfV ^° V- h L/i ^: ij U 

nyM<7)|i^HcOH«Sr^K-tiaT\ 114 (C) t^wMm. 

<?)Jli^fficOMfftSr^-tlll'CS..S. ^tfc, ^<0ia4fc^-r 

#Bii{i. m&\mt'km\-^fzmm&mzi.^^m.\^tz 
•2' » 

[0 04 9 ] ia4tCi5l-iT. Xdf ifT— — 

ji. v-^\^-h,(mMmfm<^^^-HH^zm.-^h-H 

[0050] CICIT, x^i^Vl^—- IfT— — ^I'Bttfcft 

!fVN°V— Srftiiffii; t/^ci: #^'3i^0|i|4 ( B ) <?5 

B^St. 1214 (A) WimA (C) tiS^-r-ettmi-cDB 

i: Sr irb^J^ I. h , JilTtO J; 3 T t ^ S . 

[005 1 ] li-r. ^—^fV^°'7-^*Ji^^i: L;ti:#c?) 

U U a y|Kso:gHSift (04 (B) ) ii. i^-- fVi 

(H4 (A) s.i;^ia4 (c) ) him.L,x. mmmm 
ivtzm^ht^-ox^^h . mim\,z\t^ i^-ifo^^rini 

[0 0 5 2] S:^^, tfV^°'7— SrSSffih L/tii^O 
4^ U ^ U ^ :xJl<?)^HBffe (1114 (B) ) {d. ^'-^fV^° 

(04 (A) M/mA (c) ) tirbfxLT. MMmm 

fifzmmb^j:'>X\^h . M:Wmi,z\i.^ P-ifO^^ri^ 

[00 53] hfzfj'^'^'X^ 2ts:^BJolljFStO?g®,i^^y >- 

-C. 4^y v'y3>'|io4ic«Sr'l^-r-&. -r^r;*?*., 
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[00 54] ( 3 ) mz. :iiUi^'J^ ymMiSkM^ 

[00 55] mti^. m^miXvmm'mMy^^^'u 

[0 0 5 6] lil±£0j:d^]Bft^1irr'i>tSrLJti:§o 

io. 4?oi^>j^ym<Dmmmt:mmi\LLmmt:'th^ 

j^c^m*^ ^> Mj^r j; D y ^^[^fIco 2 # @ offi/jNfi ( x 7 ^i- - 

A:^c^miA'^^<-ti>fzMzmmLx^-^^. i#a^2 

[00 57] *^BB{±. lailttXliJf 

[00 58] i.tz. y U rJ i^M^afi^BMdjtSt 



lE^ijo t° 'y ^ t -r-l> ) (Tymmzm LT , x:^r[fiic?5^'-t5:^ 
^L-^WM.^^)m.<n^Mm,zy. 0 , x^[p|«^S ^ x:^ 

[ 0 0 5 9 ] y U :a ✓'Mc^^iFiffi^BiO B,#:W^«J:S 

( 1 ) lil±<50 J; ^ y >- y a ^mo^bisp^ 

mmc?)4i y ^ y 3 i^MiP«^Si^^«sw^r«fi!c^jt;'3 
[0060] ^^mmc^^mmc^wMco^ y y a >'j|gfii{ffi 

SMJi. ^«2 6 6 nmc7)||5't-3t^-if^fflV^y;:®m« 

iSaiC J; -5 -C A^- hMT F Tcom^U ( T^;!^ 

m.) immL. mmi-fzmim^^mm^tifz^iivi^'j^ 

ymco^m^^mmT^ msxh h . 

[006 1 ] ^mncDmm<7)mM<^^vzyv ^ym<7)m 

[0062] m5t,z^-t^^j y =iymM-mmw2 o 
a. njijjx-r->^2 It. m9mmi^^~^itM2 2 

CCD;{f^92 3 i;. W^'^Tn— ^2 4 i: . 

f-A;7.T y -y ^' 2 5 ^ , >Pff^l^ yX2 6 h . SOffPfflrJ 
yb°A-^27i:. B1IIMilffl3i^t°i— ^'28i;^fli 

[0 06 3] «ri&x7^-i/2 ^s^^s^h^i-^y 

-JXhh. .l£0HTt!jx-f->''2 1{±. M^lli;^^* 

um.'^t^m^^^mmi>mx.x\^h . 

[0064] B^Wmzli, "BJKiXt— >-'2 1 i±, XX-f 
[0065] XXT-->>WYXf— i^'{±. 7j<^^r|Blt 

[0066] ^5'f-^ll#:lx— ^»2 2{±, jS*2 6 6 
n m<7)^^'f-3tl/— tf^tilT* D . ^J>itf. Nd : YAG 



!(8) 00 1-1 96430 (P200 1-1 96430A) 



[00 6 7] CCD;ir;'<^2 3{±. ^^VMznLXmW^ 

M^^i^mth 1 j; 0 . c c D < ,x - >'Hf i^r- 

[0 0 68] 3fe:7r-<^-ira-:7-2 4{i. m^mv--^ 

[0069] b'-AXTU >/ ^ 2 5(i. ^SI^'h^Elftl-— 
X2 6 SrirL-C^I!jXx-i^"2 1 ±<JD*te 1 tcaglt L, 

M±c7)±'^^ommt . c c D t:?^ ^ 2 3 ^^orw^^o 

[0 0 7 0] M!N!IV>'X2 6{4. SKI *^^>cOSS*3KSr 
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D >c - i^'-fe y^^z xKimm^L. mmLxn^titz^'j 
u u ym<^)mmmmmm ^ m^m^ ^ > t ^ - 2 
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i:^StESIi4. bmffi±.t'J;K y y y n >'MtC-¥-;t 
n^X^syl^df'-<7)ftffi|f§X:^-;P'=Jr- (L) 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To evaluate the state of a polysilicon film formed 
by annealing an amorphous silicon film with an excimer laser. 
SOLUTION: Linearity or periodicity appears in the spatial structure of 
the film surface of a polysilicon film corresponding to energy given to 
an amorphous silicon film when the amorphous silicon film is subjected 
to an annealing treatment for the formation of the polysilicon film. The 
linearity or periodicity is subjected to image processing, and then the 
linearity or periodicity is digitized using the auto-correlation 
function. The state of a polysilicon film is decided based on a 
digitized result. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The polish recon assessment approach characterized by 
evaluating the linearity and/or periodicity of space structure on the 
front face of the film of the above-mentioned polish recon film, and 
evaluating the condition of the above-mentioned polish recon film based 
on the assessment result of this linearity and/or periodicity in the 
assessment approach of evaluating the polish recon film formed by 
carrying out annealing treatment of the amorphous silicon film. 
[Claim 2] The polish recon assessment approach according to claim 1 
characterized by evaluating the polish recon film formed by performing 
laser annealing treatment to the amorphous silicon film. 
[Claim 3] The polish recon assessment approach according to claim 2 
characterized by evaluating the polish recon film formed by performing 
laser annealing treatment by the laser beam by which the exposure side 
was made the line to the amorphous silicon film. 

[Claim 4] The polish recon assessment approach according to claim 3 
characterized by evaluating the polish recon film formed by performing 
excimer laser annealing treatment to the amorphous silicon film. 
[Claim 5] The polish recon assessment approach according to claim 1 
characterized by picturizing the image on the front face of the film of 
the above-mentioned polish recon film, and evaluating the linearity 
and/or periodicity of space structure on the front face of the film from 
the autocorrelation nature of this image. 

[Claim 6] The polish recon assessment approach according to claim 1 
characterized by irradiating ultraviolet laser at the above-mentioned 
polish recon film, and evaluating the linearity and/or periodicity of 
space structure of this polish recon film which picturized and 
picturized the image of this polish recon film. [ of a surface image ] 
[Claim 7] In the test equipment which inspects the polish recon film 
formed by carrying out annealing treatment of the amorphous silicon film 
The linearity and/or periodicity of space structure on the front face of 



the film of the above-mentioned polish recon film observed by 
observation means to observe the space structure of the front face of 
the above-mentioned polish recon film, and the above-mentioned 
observation means are evaluated. Polish recon test equipment 
characterized by having an inspection means to inspect the condition of 
the above-mentioned polish recon film, based on the assessment result of 
this linearity and/or periodicity. 

[Claim 8] The above-mentioned inspection means is polish recon test 
equipment according to claim 7 characterized by evaluating the linearity 
and/or periodicity of space structure on the front face of the film to 
the polish recon film formed by performing laser annealing treatment to 
the amorphous silicon film. 

[Claim 9] The above-mentioned inspection means is polish recon test 
equipment according to claim 8 characterized by evaluating the linearity 
and/or periodicity of space structure on the front face of the film to 
the polish recon film formed by performing laser annealing treatment by 
the laser beam by which the exposure side was made the line to the 
amorphous silicon film. 

[Claim 10] The above-mentioned inspection means is polish recon test 
equipment according to claim 9 characterized by evaluating the polish 
recon film formed by performing excimer laser annealing treatment to the 
above-mentioned amorphous silicon film. 

[Claim 11] It is polish recon test equipment according to claim 7 which 
the above-mentioned observation means picturizes the image on the front 
face of the film of the above-mentioned polish recon film, and is 
characterized by evaluating the linearity and/or periodicity of space 
structure on the front face of the film from the autocorrelation nature 
of the image on the front face of the film of the above-mentioned polish 
recon film with which the above-mentioned observation means picturized 
the above-mentioned inspection means. 

[Claim 12] The above-mentioned observation means is polish recon test 
equipment according to claim 7 characterized by irradiating ultraviolet 
laser at the above-mentioned polish recon film, and observing the 
surface image of this polish recon film. 

[Claim 13] The amorphous silicon membrane formation process which forms 
the amorphous silicon film in the thin film transistor manufacture 
approach of manufacturing a thin film transistor. The polish recon film 
formation process which performs annealing treatment to the above- 
mentioned amorphous silicon film which formed membranes, and forms the 
polish recon film. The thin film transistor manufacture approach 
characterized by having the assessment process which evaluates the 



linearity and/or periodicity of space structure on the front face of the 
film of the above-mentioned polish recon film which were formed, and 
evaluates the condition of the above-mentioned polish recon film based 
on the assessment result of this linearity and/or periodicity. 
[Claim 14] The thin film transistor manufacture approach according to 
claim 13 characterized by performing laser annealing treatment to the 
amorphous silicon film, and forming the polish recon film in the above- 
mentioned polish recon film formation process. 

[Claim 15] The thin film transistor manufacture approach according to 
claim 14 characterized by for an exposure side performing laser 
annealing treatment by the laser beam made into the line, and forming 
the polish recon film to the amorphous silicon film in the above- 
mentioned polish recon film formation process. 

[Claim 16] The thin film transistor manufacture approach according to 
claim 15 characterized by performing excimer laser annealing treatment 
to the amorphous silicon film, and forming the polish recon film in the 
above-mentioned polish recon film formation process. 
[Claim 17] The thin film transistor manufacture approach according to 
claim 13 characterized by picturizing the surface image of the formed 
above-mentioned polish recon film at the above-mentioned assessment 
process, asking for the autocorrelation nature of this surface image, 
and evaluating the linearity and/or periodicity of space structure on 
the front face of the film. 

[Claim 18] The thin film transistor manufacture approach according to 
claim 13 characterized by irradiating ultraviolet laser at the above- 
mentioned polish recon film, and evaluating by the above-mentioned 
assessment process based on the surface image which picturized and 
picturized the surface image of the above-mentioned polish recon film. 
[Claim 19] The thin film transistor manufacture approach according to 
claim 13 characterized by controlling the energy given to the above- 
mentioned amorphous silicon film in annealing treatment according to the 
result evaluated by the above-mentioned polish recon film formation 
process at the above-mentioned assessment process. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film 
transistor manufacture approach of having the polish recon film which 
generated by carrying out annealing treatment to the amorphous silicon 
in the test equipment and the list which inspect the polish recon film 
formed by carrying out annealing treatment to the polish recon 
assessment approach of evaluating the condition of the polish recon film 
which generated by carrying out annealing treatment to the amorphous 
silicon, and an amorphous silicon. 
[0002] 

[Description of the Prior Art] In recent years, utilization of a thin 
film transistor which used the polish recon film for the channel layer 
is advanced. Since the electric-field mobility of a thin film transistor 
becomes very high when polish recon is used for a channel layer, for 
example, when it uses as actuation circuits, such as a liquid crystal 
display, a raise in the brilliance of a display, improvement in the 
speed, a miniaturization, etc. can be realized. 

[0003] Moreover, also as for the so-called low-temperature polycrystal- 
ized process which heat-treats an amorphous silicon using a excimer 
laser annealer, and forms the polish recon film, development is 
progressing in recent years. By applying such a low-temperature 
polycrystal process to the manufacture process of a thin film transistor, 
the heat damage to a glass substrate becomes low, and can use a cheap 
glass substrate by the heat-resistant large area. 
[0004] 

[Problem (s) to be Solved by the Invention] However, since the output 
power of the excimer laser annealer used in a low-temperature 
polycrystal process is unstable, the grain size of the polish recon 
formed is changed sharply. Therefore, the polish recon film formed using 
the excimer laser annealer had the trouble of becoming poor [ the so- 
called line which does not serve as always good grain size, for example, 
a silicon crystal microcrystal-izes ], or becoming the so-called write- 



in defect from which sufficiently big grain size is not obtained. 
[0005] Then, judging whether the product which carried out total 
inspection of the condition of the crystal of the polish recon film 
currently formed in that outermost surface, or sampled the product at 
random, inspected the condition of a crystal, and was generally 
manufactured in the phase which the polycrystal chemically-modified [ of 
the polish recon film ] degree ended when annealing treatment was 
performed using such a excimer laser annealer is a defective in this 
phase is performed. Moreover, the energy information given to the polish 
recon film is fed back to a excimer laser annealer at a excimer laser 
annealer, and setting out of the optimal laser power is performed. 
[0006] however — for evaluating the polish recon film — a spectrum — 
there is only a sensuous method of picturizing a surface image using 
ERIPUSO, a scanning electron microscope, etc. , viewing the surface image, 
and judging the condition of a crystal, and it was not able to be judged 
objective by non-contact. Moreover, it was inefficient in time [ such an 
approach ] and in cost, and it difficult to use in an in process. 
[0007] This invention is carried out in view of such the actual 
condition, and aims at being non-contact objective, and it being 
accurate, and evaluating the condition of the formed polish recon film 
automatically. 
[0008] 

[Means for Solving the Problem] As a result of repeating examination 
wholeheartedly that this invention person should attain the above- 
mentioned object, when annealing treatment is performed to the amorphous 
silicon film and the polish recon film is formed It responds to the 
energy given to an amorphous silicon at the time of this annealing 
treatment. It finds out that linearity and/or periodicity appear in the 
space structure on the front face of the film of the formed polish recon 
film, and evaluating the linearity and/or periodicity of space structure 
of this front face came to find out with the effective thing in 
assessment of the polish recon film. 

[0009] Moreover, when the linearity and/or periodicity on the front face 
of the film of the polish recon film which appeared when this invention 
person did annealing treatment gave a certain fixed energy, they found 
out becoming max. Adjusting and controlling the energy given from this 
to the amorphous silicon film based on the energy with which the surface 
linearity and/or the periodicity of space structure of the polish recon 
film serve as max came to find out with the thing effective in making 
the property of the polish recon film to form good. 
[0010] Specifically, this invention person found out that linearity 



and/or periodicity appeared in the space structure on the front face of 
the film of this polish recon, when the polish recon which is the 
channel of the thin film transistor formed on the substrate was formed. 
[0011] For example, when a channel forms the thin film transistor formed 
by polish recon on a glass substrate, the polish recon film is formed by 
performing laser annealing treatment using the excimer laser which forms 
an amorphous silicon and by which the exposure side was made the line to 
the amorphous silicon which formed membranes. Here, the laser annealing 
treatment by excimer laser gives heat energy to the whole glass 
substrate surface, moving a laser beam in the direction which intersects 
perpendicularly with the longitudinal direction of the exposure side 
made into the line. 

[0012] this invention person changed into the condition that 
irregularity was formed for the polish recon film formed of excimer 
laser annealing treatment in this way on the front face, and it found 
out further being linearly formed in the direction where the 
irregularity is parallel to the migration direction of a laser beam. 
Moreover, this invention person found out that the concavo-convex 
configuration formed in the front face of the polish recon film was 
periodic in the direction which intersects perpendicularly in the 
migration direction of a laser beam. 

[0013] And in order to evaluate whether the formed polish recon film is 
usable as a thin film transistor, evaluating such linearity and/or 
periodicity came to find out this invention person with the effective 
thing. Moreover, this invention person came to find out with what has 
that effective the result of having evaluated such linearity and/or 
periodicity uses for adjustment and control of the energy of excimer 
laser. 

[0014] The polish recon assessment approach, the polish recon test 
equipment, and the thin film transistor manufacture approach concerning 
the following this inventions are originated based on the above 
knowledge. 

[0015] The polish recon assessment approach concerning this invention is 

characterized by evaluating the linearity and/or periodicity of space 
structure on the front face of the film of the above-mentioned polish 
recon film, and evaluating the condition of the above-mentioned polish 
recon film based on the assessment result of this linearity and/or 
periodicity in the assessment approach of evaluating the polish recon 
film formed by carrying out annealing treatment of the amorphous silicon 
film. 

[0016] This polish recon assessment approach estimates the linearity 



and/or periodicity of space structure on the front face of the film of 
the polish recon film which were formed of annealing treatment. 
[0017] Moreover, the polish recon test equipment concerning this 
invention In the test equipment which inspects the polish recon film 
formed by carrying out annealing treatment of the amorphous silicon film 
The linearity and/or periodicity of space structure on the front face of 
the film of the above-mentioned polish recon film observed by 
observation means to observe the space structure of the front face of 
the above-mentioned polish recon film, and the above-mentioned 
observation means are evaluated. It is characterized by having an 
inspection means to inspect the condition of the above-mentioned polish 
recon film, based on the assessment result of this linearity and/or 
periodicity. 

[0018] This polish recon test equipment estimates the linearity and/or 
periodicity of space structure on the front face of the film of the 
polish recon film which were formed of annealing treatment. 
[0019] Moreover, the thin film transistor manufacture approach 
concerning this invention The amorphous silicon membrane formation 
process which forms the amorphous silicon film in the thin film 
transistor manufacture approach of manufacturing a thin film transistor, 
The polish recon film formation process which performs annealing 
treatment to the above-mentioned amorphous silicon film which formed 
membranes, and forms the polish recon film. It is characterized by 
having the assessment process which evaluates the linearity and/or 
periodicity of space structure on the front face of the film of the 
above-mentioned polish recon film which were formed, and evaluates the 
condition of the above-mentioned polish recon film based on the 
assessment result of this linearity and/or periodicity. 
[0020] This thin film transistor manufacture approach estimates the 
linearity and/or periodicity of space structure on the front face of the 
film of the polish recon film which were formed of annealing treatment. 
[0021] 

[Embodiment of the Invention] Hereafter, the assessment equipment of the 
polish recon film which applied this invention is explained as a gestalt 
of operation of this invention. 

[0022] The assessment equipment of the polish recon film of the gestalt 
of operation of this invention is used for inspection of the polish 
recon film formed into the production process of the thin film 
transistor (bottom product gate mold TFT) which has for example, bottom 
product gate structure. The bottom product gate mold TFT is the thin 
film transistor by which a gate electrode, gate dielectric film, and the 



polish recon film (channel layer) were considered as the configuration 
by which the laminating was carried out at order from the lower layer 
for example, on the glass substrate. That is, the bottom product gate 
mold TFT is TFT of a configuration of that the gate electrode is formed 
between the polish recon film and glass substrates used as a channel 
layer. 

[0023] ^^^^ of the bottom product gate mold TFT — the concrete example 
of a configuration of such a bottom product gate mold TFT is first 
explained using drawing 1 . 

[0024] On the glass substrate 2, the laminating of the gate electrode 3, 
the 1st gate dielectric film 4, the 2nd gate dielectric film 5, the 
polish recon film 6, a stopper 7, the 1st interlayer insulation film 8, 
the 2nd interlayer insulation film 9, wiring 10, the flattening film 11, 
and the transparence electric conduction film 12 is carried out, and the 
bottom product gate mold TFTl is constituted, as shown in drawing 1 . 
[0025] On the glass substrate 2, after 50-300nm molybdenum (Mo) is 
formed, patterning of the gate electrode 3 is carried out by anisotropic 
etching, and it is formed. 

[0026] It consists of silicon nitride (SiNx) whose thickness is 50nm, 
and for example, on the glass substrate 2 with which this gate electrode 
3 was formed for silicon nitride (SiNx), the laminating of the 1st gate 
dielectric film 4 is carried out, and it is formed. 
[0027] The 2nd gate dielectric film 5 consists of diacid-ized silicon 
(Si02) whose thickness is 120nm, on the 1st gate dielectric film 5, the 
laminating of this diacid-ized silicon (Si02) is carried out, and it is 
formed. 

[0028] The polish recon film 6 consists of polish recon (p-Si) whose 
thickness is 40nm. On the 2nd gate dielectric film 5, the laminating of 
this polish recon film 6 is carried out, and it is formed. This polish 
recon film 6 functions as the bottom product gate type TFTl concerned of 
a channel layer, this polish recon film 6 — for example, LPCVD — 
performing annealing treatment to this amorphous silicon, after a 40nm 
amorphous silicon (a-Si) is formed by law etc. — polycrystal — it is- 
izing and formed. The laser annealing treatment using the excimer laser 
which is ultraviolet laser is used for a polycrystal chemically-modified 
[ of the polish recon film 6 ] degree. This excimer laser annealing 
treatment makes polish recon polycrystal-ize an amorphous silicon, that 
exposure side carrying out outgoing radiation of the laser beam of the 
pulse made into the line, and moving the exposure field of a pulse beam. 
20cm and shorter side lay length are set [ the configuration of the 
exposure side ] to 400 micrometers for the die length of a longitudinal 



direction, and, as for the laser beam, the frequency of a pulse is set 
to 300Hz. the scanning direction of the laser beam at the time of 
performing excimer laser annealing treatment — a line — it is carried 
out in the direction (namely, the direction of a shorter side) which 
intersects perpendicularly with the longitudinal direction of the 
exposure side of laser. 

[0029] And after being polycrystal-ized by excimer laser annealing, in 
order that this polish recon film 6 may form the source / drain field, 
ion doping of the impurity is carried out. This ion doping is performed, 
after a stopper 7 is formed in the location corresponding to this gate 
electrode 3 so that an impurity may not be poured into the polish recon 
film 6 of the part on the gate electrode 3. This stopper 7 consists of 
diacid-ized silicon (Si02) of 200nm of thickness, and is formed using 
the mask used when the gate electrode 3 was formed. 

[0030] The 1st interlayer insulation film 8 consists of silicon nitride 
(SiNx) whose thickness is 300nm, on the polish recon film 6, the 
laminating of this silicon nitride (SiNx) is carried out, and it is 
formed. 

[0031] The 2nd interlayer insulation film 9 consists of diacid-ized 
silicon (Si02) whose thickness is 150nm, on the 1st interlayer 
insulation film 8, the laminating of this diacid-ized silicon (Si02) is 
carried out, and it is formed. 

[0032] After opening of the contact hole for connecting the source / 
drain field of the polish recon film 6 is carried out to the location 
corresponding to the source / drain field of the 1st interlayer 
insulation film 8 and the 2nd interlayer insulation film 9, wiring 10 
forms aluminum (aluminum) and titanium (Ti), and of etching, patterning 
of it is carried out and it is formed. This wiring 10 connects the 
source / drain field of each transistor formed on the polish recon film 
6, and forms the predetermined circuit pattern on a substrate. 
[0033] The flattening film (HRC) 11 is film for carrying out flattening 
of the bottom product gate type TFTl concerned of front face, after 
wiring 10 is formed, membranes are formed, and the thickness is set to 
2-3 micrometers. 

[0034] The transparence electric conduction film 12 is an electric 
conduction line for consisting of a transparence electrical conducting 
material which consists of ITO etc. , and connecting wiring 10, and the 
external component and external wiring which exist in the bottom product 
gate type TFTl concerned of exterior. This transparence electric 
conduction film 12 is formed on the flattening film 11, after opening of 
the contact hole is carried out to the flattening film 11. 



[0035] In the above bottom product gate molds TFTl, since polish recon 
is used for the channel layer, the electric-field mobility of a channel 
layer becomes very high. Therefore, when it uses, for example as 
actuation circuits, such as a liquid crystal display, highly-minute- 
izing of a display, improvement in the speed, a miniaturization, etc. 
can be realized. Moreover, in the above bottom product gate molds TFTl, 
the so-called low-temperature polycrystal-ized process which forms the 
polish recon film 6 is used by heat-treating an amorphous silicon using 
excimer laser annealing. Therefore, the heat damage to the glass 
substrate 2 in a polycrystal-ized process decreases, and it becomes 
possible to use a cheap glass substrate by the heat-resistant large area. 
[0036] It is said that the important element which determines the 
electric-field mobility of the polish recon film 6 as the need for 
inspection of the polish recon film in time is the grain size of polish 
recon. It depends for the grain size on the energy given to the polish 
recon film 6 at the time of excimer laser annealing treatment greatly. 
Therefore, control and its stabilization of the laser power at the time 
of excimer laser annealing treatment will influence greatly the property 
and yield of the bottom product gate mold TFTl which were completed. 
[0037] However, the excimer laser annealer used in excimer laser 
annealing treatment has the comparatively large output fluctuation of 
laser power which carries out outgoing radiation. Therefore, when 
excimer laser annealing is performed using a excimer laser annealer, it 
is difficult for fluctuation of the energy given to the polish recon 
film 6 to become large to the tolerance (manufacture margin of the 
polish recon film 6) of the energy which can obtain good grain size, and 
to manufacture the polish recon film 6 stably. 

[0038] Therefore, when a silicon crystal microcrystal-izes and becomes 
poor [ the so-called line ], when the grain size of the polish recon 
film 6 is sharply changed even when excimer laser annealing is performed 
on the same conditions, for example, laser power becomes large too much, 
and laser power changes too much small, it will become the so-called 
write-in defect from which sufficiently big grain size is not obtained. 
[0039] Furthermore, in the bottom product gate mold TFT, since the gate 
electrode 3 is located in the lower layer of the polish recon film 6, in 
the polish recon film 6 on the gate electrode 3, the recess of the heat 
at the time of performing laser annealing becomes high rather than the 
polish recon film 6 on a glass substrate 2 (on the source / drain field). 
Therefore, even if the laser power given from a excimer laser annealer 
is the same, from the polish recon film 6 on a glass substrate 2 (on the 
source / drain field), temperature-up temperature will differ and the 



polish recon film 6 on the gate electrode 3 will differ in grain size 
from the effect on both sides. When laser power is the same, 
specifically, as for the grain size formed on the polish recon film 6, 
the direction on the gate electrode 3 will become small rather than a 
glass substrate 2 top (on the source / drain field). 
[0040] Therefore, in both the bottom product gate molds TFT, since the 
both sides of the polish recon film 6 on the gate electrode 3 and the 
polish recon film 6 on a glass substrate 2 have to give the energy with 
which good grain size is obtained by excimer laser, the manufacture 
margin of the polish recon film 6 will become very narrow. 
[0041] However, the excimer laser annealer used in excimer laser 
annealing treatment as mentioned above has the comparatively large 
output fluctuation of laser power which carries out outgoing radiation. 
Therefore, it is difficult to control the laser power so that both the 
both sides of the polish recon film 6 on the gate electrode 3 and the 
polish recon film 6 on a glass substrate 2 may get good grain size. 
[0042] then, generally, in performing annealing treatment using such a 
excimer laser annealer for example, carry out total inspection of the 
condition of the crystal of the polish recon film 6 currently formed in 
the outermost surface in the phase which the polycrystal chemically- 
modified [ of the polish recon film 6 as shown in drawing 2 ] degree 
ended, or It judges whether the product which inspected and manufactured 
the condition of a crystal is a defective in this phase, and a product 
is sampled at random, the energy information given to the polish recon 
film 6 is fed back to a excimer laser annealer, and setting out of laser 
power is performed. 

[0043] The polish recon film assessment equipment of the gestalt of 
operation of this invention evaluates the formed polish recon film 6 in 
the phase which the polycrystal chemically-modified [ of such polish 
recon film 6 ] degree ended, judges whether the manufactured product is 
a defective in this phase, and uses it for feeding back information to a 
excimer laser annealer and setting up laser energy. 

[0044] The assessment principle and assesment method (1) of the polish 
recon film The assessment principle of the polish recon film first 
formed of excimer laser annealing mentioned above is explained. 
[0045] As for the mobility of the thin film transistor manufactured as 
mentioned above, the grain size of polish recon influences greatly. In 
order to obtain sufficient mobility, the larger one of the grain size of 
polish recon is desirable. 

[0046] It depends for the grain size of the polish recon film on the 
energy given by excimer laser annealing greatly. If the given energy 



increases as shown in drawing 3 , it will increase in connection with it, 
but change will decrease and the grain size of the polish recon film 
will be stabilized, if it becomes more than a certain predetermined 
energy (the location in [ L ] drawing i let energy at this time be the 
allowance minimum energy L. ). If energy is furthermore increased, change 
of grain size will become large and polish recon will become a 
microcrystal grain bordering on a certain threshold (location in [ H ] 
drawing) (let energy at this time be the allowance highest energy H). 
[0047] Therefore, in performing excimer laser annealing, it usually 
obtains the grain size of sufficient magnitude by controlling the laser 
power to irradiate so that it may become the range of the allowance 
highest energy H until just before becoming a microcrystal grain from 
the allowance minimum energy L which the grain size shown by drawing 3 
began to stabilize. And it becomes possible to enlarge enough mobility 
of the thin film transistor which completed the laser beam of the laser 
power which gives the energy of such range by irradiating the amorphous 
silicon film. 

[0048] (2) Next, compare the image on the front face of the film of the 
polish recon film when performing excimer laser annealing by making 
laser power into an optimum value, and the image on the front face of 
the film of the polish recon film when considering as power fewer than 
an optimum value with the image on the front face of the film of the 
polish recon film when considering as larger power than an optimum value. 
The image in each case is shown in drawing 4 . It is drawing showing the 
image on the front face of the film of the polish recon film when 
drawing 4 (A) considers as laser power fewer than an optimum value, is 
drawing showing the image on the front face of the film of the polish 
recon film when drawing 4 (B) considers as the laser power of an optimum 
value, and is drawing showing the image on the front face of the film of 
the polish recon film when drawing 4 (C) considers as larger laser power 
than an optimum value. In addition, although each image shown in this 
drawing 4 is an image picturized with the microscope equipment which 
used ultraviolet-rays light, the detail about this microscope equipment 
is mentioned later. 

[0049] In drawing 4 , the scanning direction of the laser of excimer 
laser annealing is the direction of X in drawing. In addition, as 
mentioned above on the amorphous silicon film, the laser beam by which 
the exposure side was made the line is irradiated, and the scanning 
direction is a direction which intersects perpendicularly with the 
longitudinal direction of the exposure side configuration of a laser 
beam. 



[0050] If the image of this drawing 4 (B) when making laser power at the 
time of excimer laser annealing into an optimum value is compared with 
the other image shown in drawing 4 (A) and drawing 4 (C) here, the 
following descriptions have appeared. 

[0051] First, the surface image ( drawing 4 (B)) of the polish recon 
film when making laser power into an optimum value is the image with 
which linearity appeared as compared with the surface image ( drawing 4 
(A) and drawing 4 (C)) of the polish recon film with which laser power 
is not made the optimal. Specifically, it is the image with which 
linearity appeared to the scanning direction (the direction of X in 
drawing 4 ) of laser. That is, the front face of the polish recon film 
when making laser power into an optimum value has the description it is 
featureless in the regular configuration in which linearity appears in 
the space structure. 

[0052] Moreover, the surface image ( drawing 4 (B)) of the polish recon 
film when making laser power into an optimum value is the image with 
which periodicity appeared as compared with the surface image ( drawing 
4 (A) and drawing 4 (C)) of the polish recon film with which laser power 
is not made the optimal. It is the image with which periodicity 
specifically appeared in the direction (the direction of Y in drawing 
4 ) which intersects perpendicularly with the scanning direction of 
laser. That is, the front face of the polish recon film when making 
laser power into an optimum value has the description it is featureless 
in the regular configuration in which periodicity appears in the space 
structure. 

[0053] Therefore, with the assessment equipment of the polish recon film 
of the gestalt of operation of this invention, the condition of the 
polish recon film is inspected using the above descriptions. That is, 
numerical analysis of the surface image of the polish recon film after 
performing excimer laser annealing is carried out, the assessment 
equipment of the polish recon film of the gestalt of operation of this 
invention estimates whether linearity has appeared in the surface space 
structure of the polish recon film, periodicity has appeared in the 
surface space structure of the polish recon film, or linearity and 
periodicity have appeared in the surface space structure of the polish 
recon film, and the condition of the polish recon film of the bottom 
product gate mold TFT is inspected. 

[0054] (3) Next, explain an example of the technique of the formation of 
a number-of-cases value which has linearity, periodicity, linearity, and 
periodicity in the image pick-up image of the polish recon film. 
[0055] For example, when the image pick-up image of the polish recon 



film with linearity and periodicity is expressed typically, it is 
expressed that many straight lines are parallel with a list, and the 
spacing is fixed spacing. On the other hand, when the image pick-up 
image of the polish recon film which neither linearity nor periodicity 
has is expressed typically, it is expressed that an irregular short 
straight line etc. appears irregularly. What is necessary is to express 
the functionality of the image when horizontal carrying out an image 
in which has linearity and periodicity from these images, and the 
direction vertical to the direction where periodicity is probably when 
evaluating and evaluating, making it them, and carrying out horizontal 
^^^^^^ to a numeric value, and just to evaluate it. For example, if an 
image with linearity and periodicity is horizontal carried out and is 
carried out, a certain fixed period, i. e. , a certain regularity, will 
horizontal carry out, and the high image of functionality with much 
lap condition of an image will appear for every amount. To it, even if 
the image which neither linearity nor periodicity has carries out 
horizontal ******, the high image of functionality with much some 
condition does not appear for every fixed period in the pile of an image. 
[0056] By using the concept of evaluating the functionality of the image 
when carrying out horizontal ^^^^^^ for the above images, it becomes 
possible to evaluate by evaluating the periodicity of the polish recon 
film. As one method of realizing such technique concretely, it asks for 
the autocorrelation function of an image, the peak value and side peak 
value of this autocorrelation function are computed, and there is a 
method of taking these ratios. Here, peak value is the 2nd minimal value 
(it is used in order to make the value of defocusing small.) of the 
direction of y from the value of a zero to a zero, the 1st and 2nd 
henceforth — you may be — the lengthened value shall be said Moreover, 
side peak value shall mean from a zero the value which lengthened the 
2nd minimal value of the direction of y from the zero from the 2nd 
maximal value (a zero is not included) of the direction of y. 
[0057] In addition, either linearity or periodicity is evaluated and 
this invention can also judge the condition of the polish recon film. 
[0058] Moreover, there is the technique of adding the value of all 
pixels in the direction which had complete set of linearity in the 
standardized image, for example as other examples of the technique of 
the formation of a number-of-cases value which has linearity, 
periodicity, linearity, and periodicity in the image pick-up image of 
the polish recon film, and taking the modulation factor. Moreover, the 
two-dimensional Fourier transform of the standardized image is carried 
out, and there is the technique of taking the reinforcement of a certain 



frequency component. Moreover, the coordinate of the extremal value 
(minimal value or maximal value) of the images (for example, image which 
probably has linearity in the direction of y) is extracted, and there is 
the technique of taking distribution of x directions in the direction of 
y about the coordinate of longwise within the limits (let the core of x 
directions be the pitch of the array of x lay length of x directions for 
the average value of an extremal-value x coordinate). Moreover, the 
coordinate of the extremal value (minimal value or maximal value) of the 
images (for example, image which probably has linearity in the direction 
of y) is extracted, and there is the technique of taking an include 
angle with the point near the upper and lower sides of each point in the 
direction of y about the coordinate of longwise within the limits (let 
the core of x directions be the pitch of the array of x lay length of x 
directions for the average value of an extremal-value x coordinate). 
[0059] The concrete configuration and its content of processing (1) of 
assessment equipment of the polish recon film Next, the concrete example 
of a configuration of the polish recon film assessment equipment of the 
gestalt of operation of this invention for evaluating the linearity and 
periodicity of surface space structure of the above polish recon film is 
explained. 

[0060] The polish recon film assessment equipment of the gestalt of 
operation of this invention is equipment which evaluates the condition 
of the polish recon film formed from the image which picturized the 
manufacture substrate (substrate of the condition immediately after 
forming the polish recon film by performing excimer laser annealing on 
the amorphous silicon film) of the bottom product gate mold TFT, and was 
picturized by the microscope equipment which used ultraviolet radiation 
laser with a wavelength of 266nm. 

[0061] The block diagram of the assessment equipment of the polish recon 
film of the gestalt of operation of this invention is shown in drawing 
5 . 

[0062] The polish recon film assessment equipment 20 shown in drawing 5 
is equipped with the movable stage 21, the ultraviolet-rays solid-state- 
laser light source 22, CCD camera 23, the optical fiber probe 24, a beam 
splitter 25, an objective lens 26, the computer 27 for control, and the 
computer 28 for image processings, and is constituted. 
[0063] The movable stage 21 is a stage for supporting the substrate 1 
with which the polish recon film used as an inspected object was formed. 
This movable stage 21 is equipped also with the function for which this 
substrate 1 is moved to a predetermined location to be examined while it 
supports the substrate 1 used as an inspected object. 



[0064] The movable stage 21 is equipped with X stage, Y stage, a Z stage, 
an adsorption plate, etc. , and, specifically, is constituted. 
[0065] X stage and Y stage are stages where it moves horizontally, and 
are with X stage and Y stage, and they move the substrate 1 used as an 
inspected object in the direction which intersects perpendicularly 
mutually, and he is trying to lead the substrate 1 used as a subject of 
examination to a predetermined inspection location. A Z stage is a stage 
where it moves in the direction of a vertical, and is for adjusting the 
height of a stage. An adsorption plate is for adsorbing the substrate 1 
used as a subject of examination, and fixing. 

[0066] The ultraviolet-rays solid-state-laser light source 22 is an 
ultraviolet radiation laser light source with a wavelength of 266nm, for 
example, 4 times many Nd^YAG [ as this ] **** solid state laser is used. 
In addition, as this ultraviolet-rays laser light source, the thing with 
a wavelength of about 166nm is also developed and such a thing may be 
used as the light source in recent years. 

[0067] CCD camera 23 is a camera high-sensitivity-ized to ultraviolet 
radiation, equips the interior with CCD series as an image sensor, and 
picturizes the front face of a substrate 1 with this CCD series. This 
CCD camera 23 is oppressing the thermal noise generated with CCD series 
etc. , a read-out noise, circuit noise, etc. by cooling a body. 
[0068] The optical fiber probe 24 is the waveguide of an ultraviolet- 
rays laser beam, and has led the ultraviolet radiation laser by which 
outgoing radiation was carried out from the ultraviolet-rays solid- 
state-laser light source 22 to the beam splitter 25. 

[0069] A beam splitter 25 reflects the ultraviolet-rays laser beam from 
the ultraviolet-rays solid-state-laser light source 22, irradiates the 
substrate 1 on the movable stage 21 through an objective lens 26, 
penetrates the reflected light reflected from the substrate 1 with it, 
and irradiates the high sensitivity low noise camera 3. That is, a beam 
splitter 25 is a laser beam eliminator for separating the optical path 
of the optical system of the outgoing radiation light of ultraviolet- 
rays solid-state-laser light source 22 grade, and the optical path of 
the optical system of the reflected light to CCD camera 23. 
[0070] An objective lens 26 is an optical element for expanding and 
detecting the reflected light from a substrate 1. NA is 0.9 and, as for 
this objective lens 26, aberration amendment is carried out on the 
wavelength of 266nm. This objective lens 26 is arranged between a beam 
splitter 25 and the movable stage 21. 

[0071] The computer 27 for control performs control of burning of the 
laser beam of the ultraviolet-rays solid-state-laser light source 22, 



control of the migration location of the movable stage 21, change-over 
control of an objective lens 26, etc. 

[0072] The computer 28 for image processings captures the image of the 
substrate 1 picturized with the CCD series with which CCD camera 23 is 
equipped, analyzes the image, and evaluates the condition of the polish 
recon film currently formed on the substrate 1. 

[0073] With the above assessment equipments 20 of a configuration, the 
ultraviolet radiation laser by which outgoing radiation was carried out 
is irradiated by the substrate 1 through the optical fiber probe 24, a 
beam splitter 25, and an objective lens 26 from the ultraviolet-rays 
solid-state-laser light source 22. The ultraviolet radiation laser beam 
irradiated by the substrate 1 is reflected on the front face of this 
substrate 1. Incidence of the reflected light is carried out to CCD 
camera 23 through an objective lens 26 and a beam splitter 25. And CCD 
camera 23 supplies the surface image information of the polish recon 
film which picturized the reflected light which carried out incidence 
with CCD series, and was picturized and obtained to the computer 28 for 
image processings. 

[0074] And this computer 28 for image processings evaluates the 
condition of that polish recon film based on the information on the 
surface image of the incorporated polish recon film so that it may 
explain below. And based on the assessment result, the set point of the 
laser power at the time of excimer laser annealing for generating the 
polish recon film is calculated, and it distinguishes whether the polish 
recon film formed on the substrate 1 is an excellent article, or it is a 
defective. 

[0075] (2) Next, explain the assessment procedure of the condition of 
the polish recon film of the above-mentioned computer 28 for image 
processings. This computer 28 for image processings calculates the value 
(it considers as AC value henceforth. ) which evaluated periodicity using 
the autocorrelation from the surface image of the polish recon film, 
evaluates the linearity and periodicity of surface space structure of 
the polish recon film, and evaluates the condition of the polish recon 
film. 

[0076] The procedure of assessment performs image incorporation 
processing of the front face of the polish recon film first, as shown in 
the flow chart of drawing 6 . (Step SI) . Then, an autocorrelation 
function is calculated from the captured image (step S2). Then, a field 
vertical to the alignment direction containing (0, 0) on an image 
coordinate is started (step S3). Then, the peak value and side peak 
value of an autocorrelation function in the started field are computed. 



the ratio of this peak value and side peak value is taken, and AC value 
is calculated (step S4) . Then, the polish recon film is evaluated based 
on this AC value (step S5). 

[0077] Here, an autocorrelation function turns into a function as shown 

in the following formulas. 

[0078] 

[Equation 1] 

r'^i?« £ f f (x + x)dx 

[0079] This autocorrelation function R (tau) is a function which shows 
an autocorrelation when only tau makes the parallel displacement of the 
a certain function f (x) carry out in the x directions. 
[0080] With this polish recon film assessment equipment 20, it is asking 
for the autocorrelation function of the surface image of the polish 
recon film using the theorem of following WINNAHINCHIN. In addition, 
image information incorporated concretely is set to ''i'' here. 
[0081] the two-dimensional Fourier transform of an incorporation 
image ''i'' — carry out. 
:f=fourier (i) 

Square Fourier series ''f'' and generate a power spectrum ^''ps. 
' Carry out the inverse Fourier transform of the ps=|f |2 *^ power 
spectrum ^^ps^^ and generate a two-dimensional autocorrelation image 



ac. 



' ac=inversf ourier (ps) 

Take the absolute value of an autocorrelation image ^^ac^^ and ask for 
the real number ''aca' of an autocorrelation function. 

aca=|ac| [0082] Thus, if the generated autocorrelation image ^^aca^^ is 
displayed on a screen, it will become an image as shown in drawing 7 and 
drawing 8 . Although the periodicity and linearity of drawing 7 of 
surface space structure of an image with a high autocorrelation, i. e. , 
the polish recon film, are good, it is an autocorrelation image. 
Although the periodicity and linearity of drawing 8 of surface space 
structure of an image with an autocorrelation low to it, i. e. , the 
polish recon film, are bad, it is an autocorrelation image. 
[0083] Moreover, it may replace with the procedure of such assessment 
and the following assessment may be performed. 

[0084] The procedure of this assessment performs image incorporation 
processing of the front face of the polish recon film first, as shown in 
the flow chart of drawing 9 (step Sll). Then, one line of the 
incorporation image of a direction (a direction with periodicity^ the 
direction of y) vertical to the travelling direction (a linear 



direction i x directions) of a laser beam is started (step S12). Then, an 
autocorrelation function is calculated about this one line (step S13). 
Then, if needed, these activities are repeated several times and AC 
value calculated with each line is equalized (step S14). 
[0085] In this case, the autocorrelation function which can be set is 
called for as follows using the theorem of WINNAHINCHIN. In addition, 
image information for one line incorporated concretely is set to ''V^ 
here. 

[0086] Carry out the Fourier transform about one line ''V of an 
incorporation image. 
:fl=fourier (1) 

Square Fourier series ^^f 1^^ and generate a power spectrum ^^psl. ' 
' Carry out the inverse Fourier transform of the psl=|fl|2 power 
spectrum ''psl'', and generate a two-dimensional autocorrelation image 
acl. 

' acl=inversf ourier (psl) 

Take the absolute value of an autocorrelation image ''acV and ask for 
the real number ^^acal'' of an autocorrelation function. 

acal=|acl| [0087] Thus, if the generated autocorrelation function acal 
is expressed on a graph, it will become an image as shown in drawing 10 
and drawing 11 . Although the periodicity and linearity of drawing 10 of 
surface space structure of an image with a high autocorrelation, i. e. , 
the polish recon film, are good, it is an autocorrelation image. 
Although the periodicity and linearity of drawing 11 of surface space 
structure of an image with an autocorrelation low to it, i. e. , the 
polish recon film, are bad, it is an autocorrelation image. 
[0088] From the autocorrelation image calculated using the theorem of 
such WINNAHINCHIN, polish recon film assessment equipment 20 is still 
more nearly vertical to the alignment direction (namely, direction which 
has linearity), starts a field including the coordinate on a screen (0 
0), and asks for the function obtained when [ that ] it starts, here, 
starting a field including the coordinate on a screen (0 0) standardizes 
the value from the autocorrelation function which changes with 
experiment parameters, such as the amount of illumination light, and CCD 
gain, by next — it is carrying out for accumulating. 
[0089] Thus, the function obtained when it starts turns into a function 
corresponding to the autocorrelation function R (tau) mentioned above. 
[0090] Polish recon film assessment equipment 20 continues, and 
calculates the maximum peak value and side peak value from this obtained 
function. And it asks for the ratio of the maximum peak value to side 
peak value, and let this value be AC value. 



[0091] Therefore, when AC value has the good periodicity and linearity 
of surface space structure of an image with a high autocorrelation, i. e. , 
the polish recon film, the difference of the maximum peak value and side 
peak value becomes large, and the value becomes large. To it, when the 
periodicity and linearity of surface space structure of an image with a 
low autocorrelation, i. e. , the polish recon film, are bad, the 
difference of the maximum peak value and side peak value becomes small, 
and the value becomes small. 

[0092] As mentioned above, in the bottom product gate mold TFTl, the 
surface image of the polish recon film is picturized, it asks for the 
autocorrelation function of the image pick-up image, and the linearity 
and periodicity of surface space structure of the polish recon film are 
evaluated. 

[0093] Concretely, when AC value over an example of the image pick-up 
image is shown, it comes to be shown in drawing 12 . 
[0094] (3) Next, explain the relation between AC value acquired as a 
result of calculating, as mentioned above, and the energy given to the 
grain size of the polish recon film, and the polish recon film. 
[0095] As AC value is shown in drawing 13 , when the energy given to the 
polish recon film by excimer laser annealing turns into a certain energy 
EB 1, the value rises-like proportionally from from, and the value 
serves as max with a certain energy ET. And peak value is greeted with 
the energy ET used as this max, that value decreases-like proportionally 
after that, that reduction ends AC value with a certain energy EB 2, and 
that value turns into the minimum value. Thus, AC value has the peak 
property to the energy given. 

[0096] When such a peak property of AC value is laid on top of the 
property of change of the grain size of the polish recon film shown by 
drawing 3 , it comes to be shown in drawing 14 . As shown in this 
drawing 14 , it turns out that it goes into energy within the limits 
with which the maximum of the graph which shows the peak property of AC 
value becomes proper [ the grain size of the polish recon film ]. 
Furthermore, the energy EB 1 with which AC value starts lifting-like 
proportionally becomes lower than the allowance minimum energy L with 
which the polish recon film is given and grain size becomes proper. 
Moreover, it is in agreement with allowance maximum energy H whose 
energy EB 2 when a-like proportionally reduction of AC value stopping 
and becoming the minimum value is the energy of the threshold which the 
diameter of crystal grain of the polish recon film microcrystal-izes. 
[0097] Therefore, when evaluating whether the grain size of the polish 
recon film is good from AC value which has such a peak property, what is 



necessary will be just to judge whether close AC value is in the value 
of the range shown by the thick wire in drawing 14 . 
[0098] (4) When evaluating AC value which has such a property and 
inspecting whether the polish recon film is an excellent article, AC 
value of the substrate used as a subject of examination makes a 
threshold ACL calculated when the allowance minimum energy L is given, 
and if larger than this threshold, it can inspect by judging that it is 
an excellent article. Moreover, if it turns out that energy higher than 
the energy ET with which AC value serves as max by observing a certain 
property is given even if AC value of the inspected substrate is a case 
lower than this threshold ACL, and it is an excellent article, it can 
judge. 

[0099] Moreover, AC value which has such a property is evaluated, and in 
setting up the laser power by which outgoing radiation is carried out 
from a excimer laser annealer the optimal, it performs laser annealing 
treatment to two or more substrates, fluctuating the laser power of 
excimer laser. And what is necessary is to draw property drawing of AC 
value made to correspond to each laser power, to specifically draw 
property drawing as shown in drawing 13 , and just to ask for the 
optimal laser power from this property drawing. 

[0100] (5) By the way, since the gate electrode 3 is located in the 
lower layer of the polish recon film 6 in the bottom product gate mold 
TFT as mentioned above, in the polish recon film 6 on the gate electrode 
3, the dif fusibility of the energy at the time of performing laser 
annealing becomes high rather than the polish recon film 6 on a glass 
substrate 2 (on the source / drain field). Therefore, even if the laser 
power given from a excimer laser annealer is the same, from the polish 
recon film 6 on a glass substrate 2 (on the source / drain field), the 
energy given will differ and the polish recon film 6 on the gate 
electrode 3 will differ in grain size from the effect on both sides. 
[0101] Generally, when a excimer laser annealer performs laser annealing, 
by the polish recon film located on a gate electrode, and the polish 
recon film located on a glass substrate (on the source / drain field), 
control to which laser power is changed cannot be carried out, but it is 
the same power setting out and excimer laser annealing will be performed 
uniformly. 

[0102] Therefore, in the bottom product gate mold TFT, the property of 
AC value over the laser power of excimer laser comes to be shown in 
drawing 15 , is with a glass substrate and gate electrode top (on the 
source / drain field), and will become the location where the peak value 
differs. Peak value will be greeted by laser power with the AC value of 



the polish recon film located on a glass substrate (on the source / 
drain field) specifically lower than the polish recon film located on a 
gate electrode. 

[0103] Therefore, to set up the laser power by which evaluates AC value 
in a list and outgoing radiation is carried out to it from a excimer 
laser annealer when evaluating AC value and inspecting whether the 
polish recon film is an excellent article the optimal, it is necessary 
to consider as a value from which these both (on a glass substrate and a 
gate electrode) polish recon film becomes good. 

[0104] Then, an example of the concrete experimental data of AC value to 
the laser power of excimer laser is shown in drawing 16 about the polish 
recon film of the bottom product gate mold TFT. As shown in this drawing 
16 , AC value serves as a property used as different peak value on a 
gate electrode and a glass substrate. For example, on property drawing 
shown by this drawing 16 , it turns out that it is optimal to set up the 
laser power in excimer laser annealing by 380mJ(s). 
[0105] (6) As mentioned above, when evaluating the polish recon film 
formed in the bottom product gate mold TFT, by evaluating the linearity 
and/or periodicity of space structure of a polish recon film front face, 
polish recon can be easily inspected by destruction-ed, and it becomes 
possible to include an inspection process in a production process. 
Moreover, since this linearity and/or periodicity are evaluated, it is 
not based on a visual inspection etc. but math processing becomes 
possible. Furthermore, since it evaluates by evaluating therefore, an 
automatic check becomes possible and objective inspection can be 
conducted in a high precision. Moreover, an inspection result can be fed 
back to annealing down stream processing, and the yield of the thin film 
transistor to manufacture can be made high. In addition, although 
microscope equipment using ultraviolet radiation laser with a wavelength 
of 266nm as equipment which picturizes the polish recon film above was 
applied, the equipment which picturizes the former image for evaluating 
the linearity and/or periodicity of surface space structure of the 
polish recon film is not restricted to such equipment. For example, 
based on the image observed by SEM, the linearity and /periodicity of 
surface space structure of the polish recon film may be evaluated. For 
example, although AC value will become low relatively since the 
direction of SEM serves as a brilliance image if the property at the 
time of calculating AC value based on the image picturized with the 
microscope equipment (DUV) using ultraviolet radiation laser is compared 
with the property at the time of calculating AC value based on the image 
picturized by SEM as shown in drawing 17 , it turns out that it becomes 



almost the same [ the curve which shows the property ]. 
[0106] Moreover, although the example using the autocorrelation function 
as the technique of evaluating linearity and /periodicity was explained 
to the detail, the technique of evaluation is not restricted to the 
example using this autocorrelation function, either. 

[0107] the concrete example of application in the manufacture process of 
the bottom product gate mold TFT — below, the concrete example of 
application which applied the above-mentioned polish recon film 
assessment equipment 20 to the manufacture process of the bottom product 
gate mold TFT is explained. 

[0108] First, AC value acquired from the image pick-up image of the 
polish recon film of the bottom product gate mold TFT as shown in 
drawing 18 is evaluated, that assessment result is fed back to a excimer 
laser annealer, and the example of application (EQC^ Equipment Quality 
Control) which sets up the laser power by which outgoing radiation is 
carried out from this excimer laser annealer 30 the optimal is explained. 
[0109] A excimer laser annealer has large fluctuation of the output 
value of actual laser power in comparison to the set point of laser 
power, as mentioned above. A Gaussian distribution-property is shown, 
dispersion arises and a certain amount of dispersion produces the laser 
power outputted to the predetermined power set point. On the other hand, 
in the case of the bottom product gate mold TFT, the manufacture margin 
(energy range which serves as a defective when the energy outside this 
range is given) of the energy given to the polish recon film serves as a 
big value relatively to that dispersion. 

[Olio] Therefore, if the center position of the manufacture margin of 
the polish recon film serves as an optimum value of the set point of 
laser power and laser power is set as this optimum value as shown in 
drawing 19 , even if it changes laser power, the energy given to the 
polish recon film will enter in a manufacture margin, and can obtain the 
high yield. However, if laser power is changed when the set point of 
laser power is not set as the optimum value of a manufacture margin as 
shown in drawing 20 , the energy given to the polish recon film will 
separate from a manufacture margin in many cases, and the yield will 
become low. 

[0111] Therefore, this example of application sets the laser power of a 
excimer laser annealer as an optimum value as follows using the peak 
property of AC value of the bottom product gate mold TFT. 
[0112] First, in this example of application, two or more substrates in 
which the polish recon film was formed are manufactured. At this time, 
setting out of the laser power of a excimer laser annealer is changed 



for every substrate, and AC value on a gate electrode and a glass 
substrate is calculated about each substrate. 

[0113] Then, the peak curve of AC value as shown in drawing 21 or 
drawing 22 can be drawn on a graph. 

[0114] If the peak curve of such an AC value is drawn, it can ask for 
the tolerance (manufacture margin of the polish recon film) of laser 
power where a gate electrode and glass substrate top can obtain good 
grain size. Specifically, the laser power of the low order limitation of 
a manufacture margin turns into laser power corresponding to the minimum 
allowance energy (L) of the energy given to the polish recon film on a 
gate electrode, and laser power at the left end of the part specifically 
drawn by the thick wire of AC value on the gate electrode shown in 
drawing 21 and drawing 22 (MO (L)). Moreover, the laser power of the 
high order limitation of a manufacture margin turns into laser power 
corresponding to the highest allowance energy (H) of the energy given to 
the polish recon film on a glass substrate, and laser power at the right 
end of the part specifically drawn by the thick wire of AC value on the 
glass substrate shown in drawing 21 and drawing 22 (G (H)). 
[0115] And the mean value of the manufacture margin for which it asked 
in this way is calculated, and the laser power in this mean value is set 
up as an optimum value. 

[0116] The yield of the bottom product gate mold TFT can be made high by 
calculating AC value as mentioned above, asking for a manufacture margin, 
and setting up this manufacture margin as an optimum value. 
[0117] AC value acquired from the image pick-up image of the polish 
recon film of the bottom product gate mold TFT manufactured by the 
excimer laser annealer 30 as shown in drawing 23 next is evaluated, and 
the example of application (IPQC^In Process Quality Control) which 
applies the assessment result to quality decision of the polish recon 
film is explained. 

[0118] A excimer laser annealer has large fluctuation of the output 
value of actual laser power in comparison to the set point of laser 
power, as mentioned above. Therefore, polish recon film assessment 
equipment 20 makes that quality judgment to total or a total EQC, and it 
is made not to see off the defect in this excimer laser annealing 
process in a latter process. 

[0119] Specifically, polish recon film assessment equipment 20 makes the 
quality judgment as follows. 

[0120] First, in the case of the bottom product gate mold TFT, the range 
used as an excellent article is from the minimum allowance energy (L) of 
the energy given to the polish recon film on a gate electrode to the 



laser power corresponding to the highest allowance energy (H) of the 
energy given to the polish recon film on a glass substrate, and is the 
case where laser annealing is performed. It is the laser power at the 
right end of the part drawn by the thick wire of AC value on a glass 
substrate from the laser power at the left end of the part specifically 
drawn by the thick wire of AC value on the gate electrode shown in 
drawing 24 . That is, when laser annealing is performed by the laser 
power included in the range of and shown in drawing 24 , the 
polish recon film serves as an excellent article. 

[0121] Then, polish recon film assessment equipment 20 calculates AC 
value of the polish recon film on a gate electrode first. Then, it 
judges whether this AC value is larger than the threshold ACL (Mo) 
calculated when the allowance minimum energy L is given to the polish 
recon film. Here, if AC value is larger than a threshold ACL (Mo), it 
will get down from close to the range of shown in drawing 24 , and 
will judge that the polish recon film is an excellent article. 
[0122] The following judgment will be made if AC value is smaller than a 
threshold ACL. Here, let the autocorrelation value when carrying out 
laser annealing for the polish recon film on a gate electrode be a 
threshold ACB by the laser power corresponding to the highest allowance 
energy (H) of the energy given to the polish recon film on a glass 
substrate. At this time, AC value of the polish recon film on a gate 
electrode is in the range of a threshold ACL - a threshold ACB, and it 
judges whether AC value of the polish recon film on a glass substrate is 
lower than a threshold ACB. It gets down from close to the range of 
which it shows in drawing 24 in satisfying this condition, and in 
judging that that polish recon film is an excellent article and not 
satisfying this condition, it gets down from close to the range of 

and shown in drawing 24 , and it judges that the polish recon 
film is a defective. 

[0123] As mentioned above, processing of the latter part after laser 
annealing down stream processing is mitigable by calculating AC value of 
the polish recon film on a gate electrode and a glass substrate, and 
judging whether the polish recon film is an excellent article using the 
difference in the property of the autocorrelation value of the polish 
recon film on a gate electrode and a glass substrate. 
[0124] For example, as shown in drawing 25 (A) and drawing 25 (B), even 
when a defect occurs selectively by inspecting to all LCD also when two 
or more LCD is formed on one glass substrate, the defect location can be 
judged and latter processing can be mitigated. 
[0125] 



[Effect of the Invention] The polish recon assessment approach 
concerning this invention estimates the linearity and/or periodicity of 
space structure on the front face of the film of the polish recon film 
which were formed of annealing treatment. 

[0126] Since the polish recon assessment approach which starts this 
invention by this can estimate polish recon easily by destruction-ed, it 
is not based on a visual inspection etc. but math processing becomes 
possible, automatic assessment is attained and objective assessment can 
be performed in a still higher precision. 

[0127] The polish recon test equipment concerning this invention 
estimates the linearity and/or periodicity of space structure on the 

front face of the film of the polish recon film which were formed of 
annealing treatment. 

[0128] In the polish recon test equipment applied to this invention by 
this, since polish recon can be easily inspected by destruction-ed, it 
is not based on a visual inspection etc. but math processing becomes 
possible, an automatic check becomes possible and objective inspection 
can be conducted in a still higher precision. 

[0129] The thin film transistor manufacture approach concerning this 
invention evaluates the linearity and/or periodicity of space structure 
on the front face of the film of the polish recon film which were formed 
of annealing treatment. 

[0130] In the thin film transistor which starts this invention by this, 
polish recon can be easily inspected by destruction-ed, and it becomes 
possible to include an inspection process in a production process. 
Moreover, since it is not based on a visual inspection etc. but math 
processing becomes possible, an automatic check becomes possible and 
objective inspection can be conducted in a high precision. Moreover, an 
inspection result can be fed back to annealing down stream processing, 
and the yield of the thin film transistor to manufacture can be made 
high. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the typical cross-section 
configuration of the bottom product gate mold TFT. 

[Drawing 2] It is drawing for explaining the cross-section structure of 
the bottom product gate mold TFT after forming the polish recon film. 
[Drawing 3] They are the grain size of the polish recon film, and 
drawing for explaining relation with the energy given by excimer laser 
annealing. 

[Drawing 4] It is drawing for explaining the image on the front face of 
the film of the polish recon film when performing excimer laser 
annealing by making laser power into an optimum value, the image on the 
front face of the film of the polish recon film when considering as 
power fewer than an optimum value, and the image on the front face of 
the film of the polish recon film when considering as larger power than 
an optimum value. 

[Drawing 5] It is the block diagram of the assessment equipment of the 
polish recon film of the gestalt of operation of this invention. 
[Drawing 6] It is a flow chart for explaining the assessment procedure 
of the polish recon film. 

[Drawing 7] It is drawing for explaining an autocorrelation image when 
periodicity is high. 

[Drawing 8] It is drawing for explaining an autocorrelation image when 
periodicity is low. 

[Drawing 9] It is a flow chart for explaining other assessment 
procedures of the polish recon film. 

[Drawing 10] It is drawing for explaining an autocorrelation image when 
periodicity when an assessment procedure besides the above estimates is 
high. 

[Drawing 11] It is drawing for explaining an autocorrelation image when 
periodicity when an assessment procedure besides the above estimates is 
low. 

[Drawing 12] It is drawing explaining the property of calculated AC 
value over a concrete image pick-up image. 
[Drawing 13] It is drawing for explaining the property of an 
autocorrelation value over the energy given to the polish recon film. 



[Drawing 14] It is drawing for explaining the property of AC value over 
the energy given to the polish recon film, and grain size. 
[Drawing 15] It is drawing for explaining the property of AC value over 
the laser power of the excimer laser in the bottom product gate mold TFT. 
[Drawing 16] It is drawing for explaining an example of the concrete 
experimental data of AC value to the laser power of excimer laser about 
the polish recon film of the bottom product gate mold TFT. 
[Drawing 17] It is drawing for comparing and explaining the property at 
the time of calculating AC value based on the image picturized with the 
microscope equipment (DUV) using ultraviolet radiation laser, and the 
property at the time of calculating AC value based on the image 
picturized by SEM. 

[Drawing 18] It is drawing for explaining the configuration of the 
concrete example (EQC) of application which applied polish recon film 
assessment equipment to the manufacture process of the bottom product 
gate mold TFT. 

[Drawing 19] It is drawing for explaining the relation between the 
manufacture margin of the energy given to the polish recon film, and 
fluctuation of excimer laser power (when laser power is set up the 
optimal) . 

[Drawing 20] It is drawing for explaining the relation between the 
manufacture margin of the energy given to the polish recon film, and 
fluctuation of excimer laser power (when laser power is not set up the 
optimal) . 

[Drawing 21] It is drawing for explaining the approach for an example of 
the relation between the manufacture margin of the bottom product gate 
mold TFT and laser power being shown, and calculating the optimum value 
of laser power from this example. 

[Drawing 22] It is drawing for explaining the approach for other 
examples of the relation between the manufacture margin of the bottom 
product gate mold TFT and laser power being shown, and calculating the 
optimum value of laser power from other examples. 

[Drawing 23] It is drawing for explaining the configuration of other 
concrete examples (IPQC) of application which applied polish recon film 
assessment equipment to the manufacture process of the bottom product 
gate mold TFT. 

[Drawing 24] It is drawing for explaining how carrying out the quality 
judging of the polish recon film from AC value of the bottom product 
gate mold TFT. 

[Drawing 25] It is drawing for explaining an example of the decision 
result when making the above-mentioned quality judgment to two or more 



LCD formed on the glass substrate. 
[Description of Notations] 

1 Bottom Product Gate Mold TFT, Glass Substrate, 3 Gate Electrode, 4 1st 
Gate Dielectric Film, 5 2nd Gate Dielectric Film, 6 Polish Recon Film, 
20 Polish Recon Film Assessment Equipment, 30 Excimer Laser Annealer 
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